







































































prevent disease; air pollution controls so the air is safe to breathe. A
rapidly increasing population may inhibit the effectiveness or even the
existence of some of these controls. Rapid population growth may cause water
and sewage treatment plants to operate above capacity, increasing the likelihood
of water-borne diseases. Rapid population growth may force the use of substan-
dard housing, presenting health and safety hazards. Rapid population growth may
lead to overuse of recreational areas, causing health and safety problems.

Rapid population growth may produce haphazard residential development, without
regard for protection of neighbors' water supplies, suitability of soils for
septic tanks, or proximity to industrial activity. Rapid population growth may
disrupt the social fabric when people with different habits and customs move
into a new neighborhood thereby increasing stress and tension. Rapid population
growth may put strains on community health services in that once adequate man-
power and facilities are no longer sufficient to meet the demands of the larger
population. The extent to which these impacts may occur depends on the size and
rapidity of the population increase, and the preparations made to deal with

these impacts.

Rationale-for-Priority-Categories--Priority Two: A rapid increase in population

may 1imit the accessibility and availability of adequate health services, and
strain water and sewer system. Workers, their families, and the general com=
munity would be the populations affected. Large population increases may result

from all phases of copper=nickel development.

Priority Four: Visitors would probably not be affected by the pressures in any

phase of copper-nickel development.

References-=None.
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Processing-Chemicals

Sources==Used in processing, smelting, and refining.

Review-of-Literature--Processing chemicals are used in most mining operations to

extract desired metals and nonmetals from the mined ore. These chemicals can be
divided into six major categories: collectors, frothers, modifiers, activators,

depressants, and flocculants.

In general, potential hazards to human health inciude: safety hazards from the
storage, handling, and disposal of chemicals; accidental spiils; toxic vapors

from the chemicals and decomposition products; and discharge of used chemicals.

Xanthates, the general class of collectors most commonly used in the
copper=nickel industry, may decompose to carbon disulfide, hydrogen sulfide, and
su]fur dioxide-compounds, which have adversely affected health in other
industrial settings. Acids and bases may act as respiratory irritants and cause
tissue damage upon direct contact with the skin. For the most part, the large
variety of chemicals, which might be used, precluded all but a cursory examina=

tion of specific processing chemicals.

Rationale-for-Priority-CGategories=<Priority Two: Processing chemicals often are

potential hazards to the health of workers. Acids may cause severe burns if
spilled on the skin and often act as respiratory irritants. Xanthates, which
produce carbon disulfide (which causes increased heart disease), have affected
health in the viscose rayon industry; however, there is little evidence to date
relating xanthates to disease in the mining industry. These problems may be

present for workers in processing, and smelting and refining.

Priority Three: Chemicals might enter drinking water supplies if an accidental

spill occurred. Everyone using drinking water in that region would potentially
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be affected if this occurred. Processing, and smelting and refining are the

stages in which chemicals would be used.

Priority Four: Processing chemicals are not used during exploration and

construction, underground mining, or open=pit mining activities.
References--Hawley 1972; Regional Copper-Nickel Study 1978h.
Sitica

Sources==Mine dust, mill dust.

Review-of -Literature~«Compounds containing silicon and oxygen comprise most of

the earth's crust. Silica (Si0y), the compound responsiple for silicosis,
occurs in three forms: quartz, cristobalite, and tridymite. Uncombined forms

' to distinguish them from silicates

of these minerals are called "free silica,’
which contain cations. Silicates and noncrystalline silica are not considered

to be associated with disease.

Silicosis is probably the oldest occupational disease known. It is a respira-
tory disease; the mechanism by which silica affects lung function is well
understood. Complications arising from silicosis include tuberculosis, chronic

bronchitis, emphysema, and cor pulmonale.

The minerals industry is one of the many industries in which silicosis has been
observed in workers. The incidence of silicosis has decreased considerably

since the mid=19%03s when many dust control systems were begun or improved.

Rationaie-for-Priority-Categories-=Priority One: Silicosis has been a major

occupational hazard to those employed in underground mining, open~pit mining,

and milling and processing.
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Priority Three: Silica is present in the smelter flux; however, there have peen

no reports of silicosis in smelter workers.

Priority Four: Silicosis is by definition an occupational hazard. Therefore,
the nonoccupational segment of the population is not at risk of this disease.
Workers in exploration and construction probably have too limited exposure to

be at risk of disease.

References~~Ziskind et al. 1976; Regional Copper=Nickel Study 197dn.

Sulfur-oxides

Sources-=Smel ter stack emissions and fugitive emissions inside smelters.

Review-of -Literature==Sulfur oxides comprise a vast group of compounds, a few of

which are found in the atmosphere as a result of man's industrial processes.
Ninety-eight percent of all emitted sulfur oxides consist of sulfur dioxide
(SO2); other compounds include sulfur trioxide (S03), sulfuric acid

(H2S04), and various sulfates (XSU4). Chemical reaction studies within
copper smelters have indicated that the presence of sulfates and sulfites are

important considerations in the study of health effects of sulfur oxides.

Sulfur dioxide is a mild respiratory irritant when administered alone. At
levels far in excess of ambient levels, SO, has been shown to reduce ciliary
activity and thereby decrease lung clearance. Since this leads to increased
residence time of foreign particles within the lungs, this has been proposed as
the cause of increased illness during exposure to pollution. Sulfuric acid and

certain sulfates also act as respiratory irritants.

Early studies of air pollution indicated that excessively high levels of S0y

(400 ug/m3) and particulates (500 ug/m3) increased mortality and morbidity,
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especially among the elderly and those with chronic lung and respiratory
disease. Morbidity studies have demonstrated an association petween the preva=
lence and incidence of respiratory illness, and SOy and particulates.

Exposure to these air pellutants aggravates the symptoms of bronchitis in those
already having the disease. Sulfur dioxide and particulates contribute to
increased frequency and severity of acute respiratory disease in children.
Long=term exposure (years) to levels of SOy at 92-95 ug/m3 with 15 ug/m3
suspended sulfates were found to be associated with excess bronchitis in the

CHESS studies.

In workers, elevated levels of sulfur dioxide (20-100 ppm) promote fits of
coughing, sneezing, and other discomforts. Recent studies have shown that expo=
sure to levels (1<5 mg/m*) of SOy below the standard for occupational set=

tings do produce a reduction in forced expiratory volume in one seccnd, and

forced vital capacity, and an increase in respiratory symptoms.

The TLVs for sulfur oxides are: 13 mg/m® (5 ppm) for sulfur dioxide; and 1
mg/m3 for sulfuric acid. The Minnesota ambient air standards in Minnesota for
sul fur oxides are U.02 ppm {52 ug/m3) as an annual arithmetic mean, U.1 ppm
(260 @/m3) as the maximum Z4<~hour average concentration, and 0.25 ppm (650

ug/m3) as the maximum 3=hour average concentration.

Rationate-for-Priority-Categories~=-Priority One: Sulfur oxides from smelting

and refining have been associated with respiratory disease in workers, their

families, and the general community 1iving near copper smelters.

Priority Three: Visitors might experience acute effects if sulfur oxides con-
centrations were to rise to very high levels. In some cases sulfur dioxide is
produced from drying concentrates in the concentrator. This would be a poten-

tial occupational nazard.



Priority Four: Sulfur oxides are produced primarily during smelting and
refining, and would therefore not pose any risks in the other stages of copper~

nickel develiopment.
References=-National Research Council 1975a; Regional Copper-Nickel Study 1977a.
Zinc

Sources==Smel ter emissions, mill dust, mine dust.

Review-of -Literature==Zinc has been used for a number of purposes for hundreds
of years. It is a constituent of all living cells and essential for human life.
Average daily intake is 12.6 mg, with food the major source, and smaller contri-
butions from water and air. Zinc compounds are relatively nontoxic to living

organisms.

In the occupational setting zinc compounds (particularly zinc oxide) have been
found to cause metal fume fever. This is a mild respiratory disease with
complete recovery almost always occurring within 48 hours. Gastrointestinal

effects and dermatitis may also occur.

Several outbreaks of zinc food poisoning, caused by leaching of zinc from galva-
nized containers, have been reported in the nonoccupational setting. In one
case of food poisoning the average dose of zinc was estimated to be 225 to 450
mg. Recovery usually occurs within 24 hours. Zinc deficiency appears to be of
more concern. It may be a limiting factor in the normal growth and development
of infants. Low zinc levels have been observed in patients with cirrhosis, lung
cancer, myocardial infarction, certain hematological disorders and

atherosclerosis,

Experimental studies have shown that animals have a high tolerance for zinc.

Zinc has been shown to mitigate the effects of cadmium, but may induce deficien-



cies of copper, iron, and calcium.
The TLV for zinc oxide fume is 5 ug/md.

Rationale for-Priority-Categories==Priority Two: Zinc oxide fumes have been

associated with transitory metal fume fever in occupational settings. In the
processing of ore, one step in particular has been recognized to pose a poten-
tial hazard: the use of wolten zinc for "zincing" wearplates to the mantel of

the crusher.

Priority Three: Metal fume faver may also occur during smelting and refining
activities; however, there is 1ittle evidence whether this occurs when zinc is a

minor constituent of the material being processed.

Priority Four: Zinc, from exploration or mining sources alone, occurs in very
low concentrations and would have Tittle opportunity to enter the environment.
Visitors, because of their limited exposure, would not be at risk from pros
cessing or smelting and refining operations. Families of workers and the

general community would not be at risk of disease due to processing activities.

References==National Institute of Occupational Safety and Health 1975; Regional

Copper-Nickel Study 19760,

Other-Agents

Three agents have been classified as priority three (Table 6). Coal use may
increase because of use in smelting and increased demand for energy created by
copper-nickel develcpment. This situation is difficult to quantify. Many of
the potential impacts from coal are discussed in the previous section.
Fluorides have been included because of reports of plants affected by fluoride

in the Study Area. Osmium is recovered commercially as a byproduct from copper
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and nickel smelting. Although osmium tetroxide is toxic the quantity of osmium
produced worldwide is so small that possible sources from copper-nickel develop+
ment are nrobably not significant unless osmium is actually recovered somewhere

in the development.
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Table 1. Average analysis of bulk concentrate produced from 1U,0UU-ton
bulk sample from Spruce Road Site.

BULK CONCENTRATE

WET CHEMICAL ANALYSES (percent)
Copper (Cu) 13.6
Nickel (Ni) 2.9
Cobalt (Co) u.1l4
Iron (Fe) 31.2
Sul fur (S) 25.3
Silicon dioxide (Si0y) 12.1
Calcium oxide  (Ca0) 1.23
Magnesium oxide (MgU) 4.40
Aluminun oxide (A1,03) 2.42
Arsenic (As) U.0U31
Molybdendum (Mo ) N.U.
Manganese (Mn) 0.032
Lead (Pb) U.0uB
Zinc (Zn) 0.38
Cadmium (Cd) 0. 004

SOURCE: "Description of operating concepts required to establish
Preoperational Monitoring for INCO's proposed Spruce Road project"
INCU test.



Table 2. Literature reviews.

INITIAL ' ""7RATURE REVIEW

Copper
Nickel

PRIORITY LITERATURE REVIEWS

Arsenic

Asbestos

Particuiate air pollution
Silica

Sul fur oxides

OTHER LITERATURE REVIEWS

Accidents
Aluminum
Cadmium

Carbon monoxide
Cobalt
Explosives

Iron

Lead

Manganese
Nitrogen oxides
Noise
Processing chemicals
Zinc
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Table 4. Priority definitions--Step 1.

Priority One--Categories for which effects on nealth, ranging from mortality

to overt signs ana symptoms of disease, have been observed in other places

which have had copper and/or nickel development.

Priority Two--Categories which satisfy at least one of the following

requirements:

-increased body burdens of agents (although not, as yet, associated
with disease) in areas of copper and/or nickel development.

-effects on health, ranging from increased body burdens of agents to
mortality, which have been observed in situations other than copper
and/or nickel development, and which may apply to copper-nickel
development.

-potentially hazardous chemicals used by workers to process ores and
concentrates

Priority Three--Categories for which effects on health way occur under

certain circumstances. Based on current knowledge there is little or no
evidence whether or not such circumstances micht occur with copper-nickel

development.,

Priority Four--Categories which satisfy at least one of the following:

-effects on health might occur under certain circumstances which are
unlikely to apply to copper-nickel development based on current
knowl edge

=the category is not applicable to copper-nickel development
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